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(54) Method of preparing a coated, frozen foodstuff. 

(57) A method of preparing a frozen, coated, par- 
ticulate foodstuff material, in which the food- 
stuff material is simultaneously frozen or 
deep-frozen and coated with a substantially 
continuous coating, by contacting edible liquid 
coating material in the presence of an innocu- 
ous refrigerant with the foodstuff particles or 
pieces with continuous agitation. 
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The present invention relates to a method of pre- 
paring a frozen, coated particulate foodstuff, as well 
as to the frozen, coated particulate foodstuff thus ob- 
tained. 

The preparation of quick-frozen, individually coat- 
ed food pieces has been described in American Pa- 
tent Specification US-A-3,607,113 (Th.L Roth). In 
this process individual food pieces are first quick- 
frozen and then weighed and transferred into an in- 
sulated, rotary tumbling drum, where they are 
sprayed with a sauce. The sauce is prepared by mix- 
ing various ingredients, homogenising at least a por- 
tion of the mixture, chilling the sauce to for example 
28° to 30°F (-2.2°C to -1.1 °C) and then spraying it in 
this chilled condition on to the foodstuff pieces. This 
is a very cumbersome procedure, which requires 
much energy and is very labour-intensive. 

There is therefore still a need for a simple, but yet 
reliable method of coating food pieces or particulate 
food material. 

EP 93 506 (Chef Automatique) discloses a meth- 
od of freezing moist food with adhering powdered ad- 
ditive comprising agitating the foodstuff in freezing 
gas. 

It has now been surprisingly found that it is pos- 
sible to obtain a superior product to that described by 
the prior art by simultaneously freezing and coating 
food particles with a liquid coating material. This prod- 
uct has the advantages that (a) the liquid coating ma- 
terial provides a better base for sauce preparation and 
(b) the coating allows prolonged storage without eith- 
er rancidity or dehydration problems. 

Accordingly, the present invention relates to a 
method of preparing a frozen, coated, particulate 
foodstuff in which a particulate foodstuff material is si- 
multaneously frozen or deep-frozen and coated with 
a substantially continuous coating by contacting an 
edible liquid coating material with the foodstuff mate- 
rial with continuous agitation in the presence of an in- 
nocuous refrigerant. 

By "deep-frozen" is understood throughout this 
specification and the attached claims as meaning 
having a temperature of at least -20°C. 

The particles or pieces of foodstuff material are 
selected from the group consisting of vegetables; 
fruit; fish, such as fish, shrimp; mammal meat and 
meat products, like beef, pork or lamb meat; poultry 
meat and meat products, like chicken or turkey meat; 
vegetable proteins, like soybean protein; fungal pro- 
teins, like mycoprotein; cheese, bakery products, cer- 
eal products, and mixtures of these materials. The 
use of fish, mammal meat, poultry meat, vegetables 
and mixtures thereof is preferred. Examples of meat 
products are various types of sausages. 

The average particle size of the foodstuff mate- 
rial ranges from 3mm to 50mm and the shape of the 
particles or pieces may be of any kind, such as round, 
oval, ellipsoid, rectangular, multifacetted and the like. 



The shape of fantasy figures, likes, trees, fish and let- 
ters is a preferred embodiment of the present inven- 
tion. 

The foodstuff material may previously at least 
5 partially have been cooked, and may have been treat- 
ed with seasoning or flavouring agents, liquid smoke, 
herbs, spices or may have been marinaded and the 
like. 

The pieces or particles of the foodstuff material 

10 may be homogeneous, i.e. consisting of one material, 
but may also comprise different foodstuffs, such as 
for instance combinations of meat and vegetables, 
meat and cheese, and the like. 

The edible liquid coating material advantageous- 

15 ly provides the particulate foodstuff material with a 
solid, substantially continuous, coating so that the 
foodstuff material upon prolonged storage does not 
loose substantial amounts of water due to evapora- 
tion. Furthermore the coating provides protection 

20 against rancidity. 

The edible liquid coating material may additional- 
ly have the function to provide a specif ic taste and/or 
aroma to the particulate foodstuff material. 

The edible liquid coating material may be select- 

25 ed from vegetable, animal or synthetic oils, fats, fat 
fractions, fat replacers, fat derivatives, sauces, aro- 
matizing compositions, flavouring compositions and 
mixtures thereof. 

The edible liquid coating material may comprise 

30 a material selected from fish, like fish, shrimps; mam- 
mal meat and meat products, like beef, pork and lamb 
meat, sausage product; poultry meat and meat prod- 
ucts, like chicken and turkey meat; vegetable pro- 
teins, like soybean protein; oils, fats and fat replacers; 

35 water; bouillon; fungal proteins, like mycoprotein; ca- 
seinate; vegetables, like onion, red peppers, cab- 
bage; dairy products, like cheese; egg material; fruit; 
herbs; spices; flavouring agents, particularly savoury 
flavouring agents; colouring agents; antioxidants; egg 

40 yolk material which has been modified with phospho- 
lipase A, and mixtures of these various materials. 

Preferred fat derivatives are acylated monogly- 
cerides and/or acylated diglyceride. 

The fat may be of vegetable or animal origin and 

45 may be synthetic fat. It may be a single fat or fat frac- 
tion or a mixture of fats and/or fat fractions. At least 
part of the fat may be replaced by a low-calorie fat re- 
placer. 

Particularly suitable fat replacers are the edible 
so polyesters of polyhydric alcohols having at least four 
free hydroxy! groups, such as polyglycerols, sugars or 
sugar alcohols, and saturated or unsaturated, straight 
or branched alkyl chain C 8 -C 2 4 fatty acids. The poly- 
hydric alcohol fatty acid polyesters include such poly- 
55 esters or mixtures thereof of which, on an average, at 
least 70% of the polyhydric alcohol hydroxy! groups 
have been esterif ied with the fatty acids. Also fatty al- 
kyl ether derivatives of glycerol, esters of C 8 -C 24 fatty 
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alcohols and polycarboxylic acids, waxes and micro- 
crystalline cellulose can be used for replacing at least 
part of the fat. 

The proportion of edible liquid coating material to 
the foodstuff material may be from 5 to 40 percent by 
weight, preferably from 10 to 30 percent by weight. 

The innocuous refrigerant which is used in the 
method according to the present invention preferably 
is carbon dioxide. The refrigerant is introduced into 
the apparatus in which the method is carried out, but 
part of the refrigerant may be admixed in solid form 
together with the particulate foodstuff material. 

The method of the present invention is carried 
out in a closed apparatus in which means have been 
provided for continuously agitating the particulate 
foodstuff material. Preferably the apparatus consists 
of two adjacent troughs which are in open connection 
with one another, in each of which an axis with pad- 
dles has been provided. 

It will be clear, however, that in principle any other 
apparatus, provided it is closed and is able to with- 
stand some gas pressure, will be suitable to carry out 
the method according to the present invention. 

The invention is further illustrated by Figure 1, 
which is a schematical drawing of an apparatus 1, 
suitable for effecting the method according to the 
present invention. This apparatus consists of two 
elongate, adjacent troughs 2, 3 each of which has 
been provided with an axis 4, 5 onto which paddles 6 
have been mounted. These paddles 6 may be attach- 
ed in a suitable configuration with regard to the axis 
4, 5. By the revolving paddles 6 the particulate food- 
stuff material 7, optionally admixed with some solid 
carbon dioxide, in the adjacent troughs 2, 3 is contin- 
uously agitated and at sufficient circumferential 
speed of the paddles 6, the particles or pieces of the 
foodstuff material are brought into a more or less f lui- 
dized state. Through main 8 the refrigerant is intro- 
duced into apparatus 1 Through the action of the in- 
nocuous refrigerant, the foodstuff material particles 7 
are frozen or deep-frozen, i.e. brought in a relatively 
short time to a temperature of about -30°C to -40°C. 
Meanwhile, the edible liquid coating material is 
sprayed on to the agitated foodstuff material particles 
or pieces by means of a suitable spray nozzle 9. There 
may be provided a series of nozzles so as to distribute 
the liquid coating material evenly over the foodstuff 
material particles or pieces throughout the appara- 
tus. In general, the nozzles are provided over the 
length direction of the adjacent troughs 2, 3. The liq- 
uid coating material usually is kept in a pressurized 
vessel 10 in which the liquid coating material can be 
heated or cooled. Main 11_ connects the pressurized 
vessel with the liquid coating material preparation de- 
partment. 

In a different embodiment of the present inven- 
tion the foodstuff material particles or pieces may al- 
ready have been frozen previously before they are 



brought into the mixing apparatus and in that case the 
foodstuff material particles are simultaneously deep- 
frozen and coated in the apparatus. For example, fish 
particles may have been frozen to -20°C before they 

5 are brought into the mixing apparatus of Fig. 1 . By in- 
troducing carbon dioxide, the fish particles are deep- 
frozen to -35°C to -40°C after which a sauce concen- 
trate is introduced into the mixing apparatus and is 
sprayed by the nozzles 9 on to the agitated foodstuff 

w material particles of pieces 7 during which the tem- 
perature in the mixing apparatus by suitable introduc- 
tion of refrigerant is kept at for instance -35°C. If the 
coating process was completed, the free-flowing, 
deep-frozen sauce coated fish pieces were removed 

15 from the mixing apparatus ^ by bottom outlets 12, 13. 
The deep-frozen sauce coated pieces can be served 
as such, but may also be mixed with frozen vegetable 
particles and subsequently filled into boxes. Since 
both components of this mixture are deep-frozen, 

20 there is no need to freeze the package afterwards. 
Since the entire mixture is in a particulate, free- 
flowing form, it is very convenient for the consumer 
to dose required amounts from the package. 

The invention will now be illustrated by the follow- 

25 ing examples: 

Example I 



30 



A sauce concentrate was prepared by mixing the 
following ingredients at room temperature, homoge- 
nizing the resultant mixtures for 2 minutes, taking 
care that the temperature was kept below 20°C: 





sauce 


24 kg 


35 


whole milk 


40 kg 




wheat flour 


10 kg 




starch 


5 kg 


40 


sodium caseinate 


2.5 kg 




sodium chloride 


2.5 kg 




spice mixture 


7.2 kg 



45 

100 kg of frozen (-20°C) fish pieces (31x20x12 
mm) were brought into a mixing apparatus of the type 
as depicted in Fig. 1. Carbon dioxide was introduced 
through main 8 to bring the air temperature in the mix- 
so ing apparatus to -35°C to -40°C, whilst agitating the 
fish pieces. Subsequently, 25 litres of the sauce con- 
centrate were sprayed on to the agitated fish pieces 
in 2 minutes, whilst keeping the air temperature in the 
mixing apparatus below -35°C by introduction of sup- 
55 piemental carbon dioxide. After having finished the 
coating process, the free-flowing, deep-frozen, 
sauce-coated fish pieces were removed from the mix- 
ing apparatus through outlet openings 12, 13. 
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The free-flowing, deep-frozen, sauce-coated fish 
pieces were mixed with deep-frozen, free-flowing 
vegetable particles in a weight ratio of 2 parts fish 
pieces to 1 part vegetable pieces. The mixture thus 
obtained was packaged in top-opening cardboard 
boxes, containing 400 grams of the particulate, deep- 
frozen mixture. 

The product allowed a convenient individual por- 
tioning and could be prepaared in a conventional or 
microwave oven or in a pan after addition of the re- 
quired amount of water, milk or cream. 

An excellent fish and vegetable dish with sauce 
was obtained. 

Example II 

Example I was repeated, but now using a sauce 
concentrate, prepared of: 



whole milk 


60 kg 


cream 


100 kg 


salt 


14 kg 


tomato paste 


13 kg 


spice mixture 


10 kg 


starch 


14 kg 



Instead of using fish pieces, pieces of cooked 
beef (about 20 mm cubes) were coated in the same 
way as described in Example I and the free-flowing 
deep-frozen, sauce-coated pieces were further proc- 
essed as described in Example I. Upon preparation in 
a microwave oven an excellent meat and vegetable 
dish with sauce was obtained. 



Claims 

1. A method of preparing a frozen, coated, particu- 
late foodstuff in which a particulate foodstuff ma- 
terial is simultaneously frozen and coated with a 
coating material by contacting the coating mate- 
rial with the foodstuff material with continuous 
agitation in the presence of an innocuous refrig- 
erant characterized in that the foodstuff material 
is coated with a substantially continuous coating 
by contacting an edible liquid coating material 
with the foodstuff. 

2. A met hod according to claim 1, in which the partic- 
les or pieces of foodstuff material are selected from 
vegetables, fruit, fish, mammal meat and meat 
products, poultry meat and meat products, veget- 
able proteins, fungal proteins, cheese, bakery prod- 
ucts, cereal products, and mixtures thereof. 



3. A method according to claim 1 or claim 2, in which 
the particles or pieces of foodstuff material have 
previously at least partially been cooked and froz- 
en, seasoned, flavoured, or marinaded. 

5 

4. A method according to any preceding claim, in 
which the particles or pieces of foodstuff material 
consists of different foodstuff materials. 

w 5. A method according to any preceding claim, in 
which the edible liquid coating material is select- 
ed from vegetable, animal, or synthetic oils, fats, 
fat fractions, fatreplacers, fat derivatives, sauces, 
aromatizing compositions, flavouring composi- 

15 tions, and mixtures thereof. 

6. A method according to claim 5, in which the ed- 
ible liquid coating material comprises a material, 
selected from fish, mammal meat and meat prod- 

20 ucts; poultry meat and meat products, vegetable 

proteins, oils, fats, fat replacers, water, bouillon, 
fungal protein, caseinate, vegetables, fruit, dairy 
products, egg material, egg yolk material which 
has been modified with phospholipase A, herbs, 

25 spices, fruit, flavouring agents, colouring agents, 

antioxidants, and mixtures thereof. 

7. A method according to claim 5, in which the fat 
derivative comprises an acetylated monoglycer- 

30 ide and/or an acetylated diglyceride. 

8. A method according to claim 5 or 6, in which the 
fat replacer comprises an edible polyester of a 
polyhydric alcohol having at least four free hy- 

35 droxyl groups, and saturated or unsaturated, 

straight or branched alkyl chain C 8 -C 24 fatty 
acids, in which fatty acid polyesters, on an aver- 
age, at least 70% of the polyhydric, alcohol hy- 
droxyl groups have been esterif ied with the fatty 

40 acids. 

9. A method according to any preceding claim, in 
which the innocuous refrigerant is carbon diox- 
ide. 

45 

10. A method according to any preceding claim, in 
which the weight proportion of edible liquid coat- 
ing material to foodstuff material particles or 
pieces is from 5% to 40% by weight 

50 

11. A deep-frozen, particulate, coated foodstuff ma- 
terial, whenever obtained by the method claimed 
in any one of the preceding claims. 

55 12. A packaged deep-frozen meal, comprising the 
deep-frozen, particulate coated foodstuff materi- 
al according to claim 11. 
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